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© Folding crate for holding packages. 



© A folding crate (20) includes a bottom (22) hav- 
ing a substantially planar support surface for receiv- 
ing packages, a first side wall (24) and a second 
side wall (26). A first hinge arrangement (40) is 
provided for hingedly connecting the first side wall to 
the bottom and a second hinge arrangement (42) is 
provided for hingedly connecting the second side 
wall to the bottom. The hinge arrangements permit 



the first and second side walls to be folded inwardly 
toward the bottom when packages are not located in 
the crate. The hinge axis of the first and second 
hinge arrangements are positioned at elevationally 
different positions to that the first and second side 
walls can be folded inwardly toward the bottom and 
positioned substantially parallel to one another. 
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BACKGROUND OF THE INVENTION 



The present invention relates to a crate for 
holding packages. More particularly, the present 
invention relates to a foldable crate for holding 
packages, especially gable-top type packages. 

Typically, packages that contain various pro- 
ducts such as, for example, liquids, are transported 
by placing the packages in a shipping crate. Often 
times, the crates are dimensioned to receive and 
hold a plurality of packages. In that way, numerous 
packages can be more easily shipped at the same 
time. 

The crates in which the packages are to be 
placed are usually manufactured as a one piece 
rigid unit. However, that type of construction 
presents several drawbacks. First, before the pack- 
ages are placed in the crate for shipment to the 
distributors, the crates must be stored in some 
area of the packaging facility. Since the rigid con- 
struction of the crates prevents the crates from 
being reduced in size (i.e., folded), a large area is 
required for storing the crates. From a manufactur- 
ing standpoint, it may not be cost effective to 
utilize a large portion of the packaging plant for 
storing the empty crates. 

A second disadvantage associated with crates 
that possess a rigid construction is that after the 
packages have been removed from the crates, the 
empty crates must be transported back to the 
distributor or to the packaging plant. Once again, 
since the size of the crates cannot be reduced, a 
large amount of space is required to transport the 
empty crates. As mentioned, that waste of space is 
not very cost efficient. 

U.S. Patent No. 3,841,477 addresses the afore- 
mentioned problems. That patent discloses an out- 
er container for holding a plurality of packages in a 
close, tightly packed arrangement for transport or 
the like. The container is manufactured from a 
piece of rigid plastic material and includes a base 
portion and two sides that are connected tot he 
base portion by hinge members. When packages 
are located in the container, the sides are posi- 
tioned upright so that the sides and the base 
portion form a U-shaped member. A strap encircles 
the container and the packages located in the 
container. The hinges that connect the sides to the 
base member permit the sides to be folded out- 
ward so that when the container is not being used 
to hold packages, the container can be unfolded to 
a flat configuration. 

Although that container does provide certain 
useful advantages over other prior art apparatus, 
the container is susceptible to certain improve- 
ments. For example, the construction of the con- 
tainer is such that when packages are positioned in 



the container, the containers cannot be stacked on 
top of one another in a stable manner because the 
tops of the packages extend above te edges of the 
sides of the container. When one container is 

5 stacked on top of another container, the containers 
rest on the upper surfaces of the packages posi- 
tioned in the underlying container. As a conse- 
quence, the containers are able to slide relative to 
the underlying containers. The inability of the con- 

70 tainers to be stacked on top of one another in a 
stable manner becomes an even greater problem 
when packages having non-planar tops, for exam- 
ple, gable-top type packages are positioned in the 
containers. 

75 The aforementioned container also suffers from 
certain drawbacks with respect to the manner in 
which the container is folded. Although the afore- 
mentioned container is capable of being unfolded 
in a flat condition, the sides of the container are not 

20 adapted to be folded inwardly. Thus, that container 
is not capable of being folded into a more compact 
form. 

Also, when the sides of the container are fol- 
ded outwardly so that the container is laid out in a 
25 flat configuration, the container cannot be readily 
stacked on top of another container and aligned 
therewith to form a stable stack of flat folded con- 
tainers. 

The aforementioned container also is not de- 
30 signed to carry loads such as those produced 
when packages are placed in the container and the 
package-filled container is stacked on top of an- 
other package-filled container. As noted above, the 
containers are designed so that the packages in 
35 the container extend above the top edges of the 
sides of the container. Thus, when one package- 
filled container is stacked on top of another 
package-filled container, the load produced by the 
stacked containers must be supported by the pack- 
40 ages and the packages may not be designed to 
support such loads. 

OBJECTS AND SUMMARY OF THE INVENTION 

45 

In light of the above-described improvements 
to which the prior art containers for holding pack- 
ages are susceptible, it is an object of the present 
50 invention to provide a crate for holding packages 
that is adapted to be folded in order to permit the 
crate to be stored in a smaller space when not in 
use. 

Another object of the present invention is to 
55 provide a foldable crate that permits the crate to be 
easily aligned and stacked when the crate is filled 
with packages in order to result in a stable stack of 
crates. 
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A further object of the present invention is fo 
provide a foldable crate that is constructed so as to 
permit the folded crate to be easily stacked and 
aligned on top of another crate in order to result in 
a stable stack of folded crates. 

An additional object of the present invention is 
to provide a foldable crate that is adapted to sup- 
port the loads produced by the stacking of 
package-filled crates. 

Another object of the present invention is to 
provide a folding crate that can accommodate 
gable-top type packages, while permitting the 
crates to be stably stacked on top of one another. 

These objects, as well as other additional ob- 
jects that will become apparent from the following 
description, are achieved through a folding crate 
according to the present invention. The folding 
crate in accordance with the present invention in- 
cludes a bottom member having a planar support 
surface upon which a plurality of packages are 
adapted to be placed, a first side wall and a sec- 
ond side wall. A first hinge arrangement hingedly 
connects the first side wall to the bottom member 
for permitting the first side wall to be folded toward 
the bottom member about a hinge axis. A second 
hinge arrangement hingedly connects the second 
side wall to the bottom member for permitting the 
second side wall to be folded toward the bottom 
member about a hinge axis. The hinge axis about 
which the first hinge arrangement pivots lies in a 
plane parallel to the support surface that is spaced 
from the plane parallel to the support surface about 
which the second hinge arrangement pivots. 

In another aspect of the present invention, an 
arrangement that forms a part of the bottom mem- 
ber and the first side wall is provided for inhibiting 
the first side wall from being folded outwardly 
beyond a substantially vertical position with respect 
to the bottom. An arrangement that forms a part of 
the bottom member and the second side wall is 
also provided for inhibiting the first side wall from 
being folded outwardly beyond a substantially verti- 
cal position with respect to the bottom. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Preferred embodiments of the present inven- 
tion will be described in greater detail with refer- 
ence to the accompanying drawings, wherein like 
elements bear like reference numerals and 
wherein: 

FIG. 1 is a side view of the folding crate 
according to one embodiment of the present inven- 
tion showing the side walls in the vertically upright 
position and showing, in phantom, the side walls in 
a partially folded position; 



FIG. 2 is a side view of the folding crate 
according to the first embodiment of the present 
invention showing the side walls folded completely 
inwardly; 

5 FIG. 3 is an enlarged side view of the folding 

crate according to the first embodiment of the 
present invention showing the manner in which the 
side walls are locked in the folded position; 

FIG. 4 is a top view of a folding crate ac- 

10 cording to a second embodiment of the present 
invention showing the side walls in a vertically 
upright position; 

FIG. 5 is cross-sectional view of a portion of 
the folding crate according to the second embodi- 

75 ment of the present invention along the sectional 
line 5-5 in FIG. 4; 

FIG. 6 is a top view of a portion of the 
folding crate according to the second embodiment 
of the present invention showing the bottom of the 

20 crate without the side walls attached; 

FIG. 7 is a cross-sectional view of the folding 
crate according to the second embodiment of the 
present invention -along the sectional line 7-7 in 
FIG. 4; 

25 FIG. 8 is a partial cross-sectional right side 

view of a plurality of folding crates according to the 
second embodiment of the present invention show- 
ing the crates in a folded and stacked arrangement; 
FIG. 9 is a front view of the folding crate 
30 according to the second embodiment of the 
present invention showing the side walls in a verti- 
cally upright position; 

FIG. 10 is a right side view of the folding 
crate according to the second embodiment of the 
35 present invention showing gable-top type contain- 
ers in the crate; 

FIG. 11 is an exploded cross-sectional front 
view of a portion of the folding crate according to 
the second embodiment of the present invention 
40 showing the manner in which the side walls are 
inserted into the bottom of the crate; 

FIG. 12 is a cross-sectional view along the 
sectional line 12-12 in FIG. 11; 

FIG. 13 is a cross-sectional view along the 
45 sectional line 13-13 in FIG. 11; 

FIG. 14 is an exploded cross-sectional right 
side view of a portion of the folding crate according 
to the second embodiment of the present invention 
showing the manner in which the side wall is posi- 
50 tioned in the bottom of the crate; 

FIG. 15 is a cross-sectional right side view of 
a portion of the folding crate according to the 
second embodiment of the present invention show- 
ing the manner jn which the side wall is hingedly 
55 connected to the bottom of the crate; 

FIG. 16 is .a partial cross-sectional left side 
view of two stacked folding crates according to the 
second embodiment of the present invention; 



FIG. 17 is a front view of the folding crate 
according to the third embodiment of the present 
invention- showing the side walls in a vertically 
upright position; 

FIG. 18 is a right side view of the folding 
crate according to the third embodiment of the 
present invention showing gable-top type contain- 
ers in the crate; 

FIG. 19 is a top view of a folding crate 
according to a third embodiment of the present 
invention showing the side walls in a vertically 
upright position; 

FIG. 20 is a partial cross-sectional view of 
the folding crate according to a third embodiment 
of the present invention along the lines 20-20 of 
FIG. 19; 

FIG. 21 is a partial cross-sectional right side 
view of the folding crate according to a third em- 
bodiment of the present invention showing the 
crate in a folded arrangement; 

FIG. 22 is partial side view of a folding crate 
according to a third embodiment of the present 
invention showing the side walls in a vertically 
upright position; and 

FIG. 23 is a partial cross-sectional view of 
the folding crate according to the third embodiment 
of the present invention showing two crates in a 
folded and stacked arrangment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



Referring initially to FIG. 1, the folding crate 20 
according to a first embodiment of the present 
invention includes a bottom 22, a first side wall 24 
and a second side wall 26. The first side wall 24 
has a first end 28 and a second end 30 while the 
second side wall 26 has a first end 32 and a 
second end 34. The bottom 22 has a planar sup- 
port surface 36 upon which a plurality of packages 
are to be positioned for transportation in the crate 
20. The planar support surface 36 is slightly re- 
cessed so that a raised border 38 surrounds the 
support surface. The raised border 38 helps to 
prevent the packages that are placed on the sup- 
port surface 36 from sliding laterally. Thus, the 
group of packages placed on the support surface 
36 are more securely positioned with respect to the 
bottom 22. 

The folding crate 20 includes a first arrange- 
ment for hingedly connecting the first side wall 24 
to the bottom 22 and a second arrangement 42 for 
hingedly connecting the second side wall 26 to the 
bottom 22. The first arrangement for hingedly con- 
necting the first side wall 24 to the bottom 22 
includes a strip of material 40 that unitarily and 



integrally connects the second end 30 of the first 
side wall 24 to one side of the bottom 22. The strip 
of material 40 is homogeneous with respect to the 
material from which the bottom 22 and the first 

5 side wall 24 are manufactured. The first hinge 
arrangement defined by the strip of material 40 
constitutes what is termed a "living hinge". 

As shown in more detail in FIG. 3 the second 
arrangement for hingedly connecting the second 

w side wall 26 to the bottom member 22 includes a 
strip of material 42 that connects the second end of 
the second side wall 26 to a side of the bottom 
member 22 that is positioned opposite to the side 
of the bottom member 22 to which the first side 

15. wail 24 is attached. The strip of material 42 is 
homogeneous with respect to the material from 
which the second side wall 26 and the bottom 22 
are manufactured. The second arrangement de- 
fined by the strip of material 42 constitutes what is 

20 termed a "living hinge". 

Referring again to FIG. 1 , the living hinges 40, 
42 permit the first and second side walls 24, 26 to 
be positioned upright in a substantially vertical po- 
sition while at the same time, permitting the first 

25 and second side walls 24, 26 to be folded inwardly 
toward the bottom member '22 as shown in phan- 
tom in FIG. 1. The hinge 40 lies in a plane that is 
parallel to the plane of the support surface 36 and 
the hinge 42 lies in a plane that is parallel to the 

30 plane in which the support surface 36 lies. The 
plane in which the hinge 40 lies is not copianar 
with the plane in which the hinge 42 lies. Instead, 
the plane in which the hinge 40 lies is spaced from 
the plane in which the hinge 42 lies. That relation- 

35 ship can be more easily seen in the enlarged view 
of FIG. 3. 

As a result of that arrangement of the hinges 
40, 42, in order for the first ends 28, 32 of the first 
and second side walls 24, 26 to be positioned at 

40 the same height, it is' necessary that the first side 
wall 24 be longer than the second side wall 26. The 
differences in length between the first side wall 24 
and second side wall 26 is equal to the vertical 
distance between the horizontal planes in which the 

45 first and second hinges 40, 42 lie. In other words, 
the hinge axis about which the first hinge means 40 
pivots lies in a plane parallel to the planar support 
surface 36 that is spaced from the plane parallel to 
the planar support surface 36 in which lies the 

so hinge axis about which the second hinge means 42 
pivots. 

As can be seen from FIG. 1, the side of the 
bottom 22 to which the first side wall 24 is attached 
is shorter than the side of the bottom 22 to which 
55 the second side wall 26 is attached. That difference 
in height accounts for the vertical spacing between 
the hinge axis about which the first side wall 24 
pivots, and the hinge axis about which the second 
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side wall 26 pivots. 

The first embodiment of the folding crate ac- 
cording to the present invention also includes a 
first arrangement for permitting the first side wall 
24 to be locked in the folded position and a second 
arrangement for permitting the second side wall 26 
to be locked in the folded position. The first ar- 
rangement for permitting the first side wall to be 
locked in the folded position includes an aperture 
48 that is located in the bottom 22. The aperture 48 
extends through the bottom 22 and is located adja- 
cent the side of the bottom 22 to which the second 
side wall 26 is attached. The first arrangement also 
includes a projection 49 that is attached to and 
extends away from the inner face of the first side 
wall 24. The projection 49 is positioned adjacent 
the free end of the first side wall 24 or, in other 
words, adjacent the second end 28 of the first side 
wall 24. 

As shown in FIG. 2, the projection 49 and the 
aperture 48 are positioned such that when the first 
side wall 24 is folded inwardly toward the bottom 
22, the projection 49 can be positioned in the 
aperture 48. In that way, the first side wall 24 can 
be locked in the folded position. 

In order to further help lock the first side wall 
24 in the folded position, the aperture 48 has a 
radially inwardly extending lip 47 that overlies the 
projection 49 when the projection is positioned in 
the aperture 48. Further, the projection 49 includes 
an enlarged head portion 45 so that the projection 
is somewhat mushroom-shaped. The enlarged 
head portion is positioned under the lip 47 when 
the projection is located in the aperture 48. The lip 
47 helps to ensure that the projection 49 will re- 
main in place in the aperture 48 so that the first 
side wall 24 will remain in the locked position. The 
radially inwardly extending lip 47 can be more 
clearly seen in the exploded view of FIG. 3. 

The second arrangement for locking the sec- 
ond side wall 26 in the folded position includes an 
aperture 50 that is positioned in the first side wall 
24. The aperture 50 extends through the first side 
wall 24 and is positioned adjacent the second end 
30 of the first side wall 24. The aperture 50 in- 
cludes a radially inwardly extending lip 51. The 
second arrangement also includes a projection 52 
that is attached to the inner face of the second side 
wall 26. The projection extends away from the 
inner face of the second side wall 26 and is located 
adjacent the first end 32 of the second side wall 
26. The projection 52 includes an enlarged head 
portion 53 so that the projection 52 is somewhat 
mushroom-shaped. 

The projection 52 and the aperture 50 are 
positioned such that when the second side wall 26 
is folded inwardly toward the bottom 22, the projec- 
tion 52 is positioned in the aperture 50. Further, the 



enlarged head portion 53 of the projection 52, as 
seen in FIG. 3, is positioned under the radially 
inwardly extending lip 51 of the aperture 5Q in 
order to more securely lock the second side wall 

5 26 in the folded position. 

As is evident from FIG. 2, in order to fold the 
first and second side wails 24, 26, inwardly toward 
the bottom 22, the first side wall 24 is folded 
inwardly before the second side wall 26. After the 

io first and second side walls 24, 26 have been folded 
inwardly- and locked in the folded position as a 
result of the above-described first and second ar- 
rangements, the first and second side walls 24, 26 
are substantially parallel to one another and to the 

is planar support surface 36. 

Although the aforementioned apertures 48, 50 
have been described as extending completely 
through the bottom 22 and first side wall 24 re- 
spectively, it is to be understood that the apertures 

20 48, 50 could be configured such that they extend 
only partially through the bottom 22 and first side 
wall 24 respectively. It is only necessary that the 
apertures 40, 50 be configured so that the projec- 
tions 49, 52 can be positioned therein for locking 

25 the first and second side walls 24, 26 in the folded 
position. 

The first embodiment of the folding crate ac- 
cording to the present invention further includes an 
arrangement forming a portion of the bottom 22 

30 and the first and second side walls 24, 26 for 
inhibiting the first and second side walls 24, 26 
from folding outwardly beyond a substantially verti- 
cal position with respect to the bottom 22. The 
arrangement for inhibiting the first side wall 24 from 

35 folding outwardly beyond a substantially vertical 
position includes the end surface at the second 
end 30 of the first side wall 24 contacting the upper 
surface 44 of an upstanding side 45 of the bottom 
22 when the first side wall 24 is positioned in a 

40 substantially vertical manner with respect to the 
bottom 27. Similarly, the arrangement for inhibiting 
the second side wall 26 from folding outwardly 
beyond a substantially vertical position includes the 
end face at the second end 34 of the second side 

45 wall 26 contacting the upper surface 46 of an 
upstanding side 43 of the bottom 22 when the 
second side wall is positioned in a substantially 
vertical position with respect to the bottom 22. 

Although the above-described arrangements 

so serve to inhibit the first and second side walls 24, 
26 from folding outwardly beyond a substantially 
vertical position, the bottom 22 and the first and 
second side walls 24, 26 could be configured such 
that the first and second side walls 24, 26 are able 

55 to move slightly outwardly beyond the vertically 
upright position before the end faces of the first 
and second side walls 24, 26 contact and rest 
against the upper surfaces 44, 46 of the upstanding 
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56 in the outer face of the second side wall 26. In 
that way, a strap 58 can be positioned in the 
aligned grooves 54, 46 to thereby encircle the 
crate 20 when packages are positioned in the crate 
20. The straps 58 help to keep the packages in 
place in the crate 20 and help provide a stable 
arrangement of the packages. 

It is evident from the above description that 
numerous advantages can be achieved through use 
of a folding crate that is constructed according to 
the first embodiment of the present invention. 
Since the crate according to the first embodiment 
of the present invention is foldable, less space is 
required for storing the crates when they are not 
being used for holding packages. Further, the man- 
ner in which the crate is folded permits the crate 
size to be reduced to an extent that would not be 
possible if the side walls were folded outwardly. 
The type of hinge that is employed for hingedly 
connecting the side walls to the bottom is simple 
and can be easily formed at the same time as the 
rest of the crate. Additionally, the locking arrange- 
ments for locking the side walls -in the folded 
configuration are desirable because they help en- 
sure that the crates will remain folded even if the 
crates are roughly handled. 

A second embodiment of the folding crate ac- 
cording to the present invention will now be de- 
scribed with reference to FIGS. 4-16. The folding 
crate 60 according to a second embodiment of the 
present invention includes, as seen in FIG. 4, a 
bottom member 62, a first side wall 64 and a 
second side wall 66. The bottom member 62 is 
manufactured to have a plurality of openings 68 
that extend therethrough in order to make the bot- 
tom member 62 lighter in weight and cheaper to 
manufacture as a result of reduced material costs. 
The bottom member 62 has a planar support sur- 
face 63 upon which a plurality of packages are to 
be placed. 

Turning to FIG. 7, the first side wall 64 has a 
. first end 70 and a second end 72. Similarly, the 
second side wall 66 has a first end 74 and a 
second end 76. Each of the first and second side 
walls 64, 66 has a ribbed outer surface and a 
planar inner surface. The planar inner surface per- 
mits the packages that are positioned inside the 
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distant from the respective first ends 70, 74 so that 
the handle openings 78, 80 are in substantial hori- 
zontal alignment. The handle openings 78, 80 

75 - serve as handles for lifting the crate when the side 
walls 64, 66 are positioned vertically upright. 

The first side wall 64 is connected to the 
bottom 62 by way of a first hinge arrangement 82 
while the second side wall 66 is connected to the 

20 bottom 62 by way of a second hinge arrangement 
84. Turning initially to FIG. 5, the details of the first 
and second hinge arrangements 82, 84 will be 
described. 

The first hinge arrangement 82 includes a plu- 

25 rality of knuckles 86 that extend from the second 
end 72 of the first side wall 64. Each of the 
knuckles 82 has a longitudinally extending hole 88 
that defines a hollow knuckle. The features of the 
first hinge means 82 are shown more clearly in the 

30 exploded view of FIG. 11. In FIG. 11, one of the 
knuckles 86 and the hole 88 that extends longitudi- 
nally therethrough are clearly shown. 

The first hinge means 82 further includes a 
plurality of spaced apart openings 90 positioned 

35 along one side of the bottom 62. The arrangement 
of the spaced apart openings 90 can be more 
clearly seen in FIG. 6. The openings 90 are spaced 
apart the same distance that the knuckles 86 are 
spaced apart. In that way, each one of the knuckles 

40 86 can be fitted into one of the openings 90. 

Referring back to FIG. 11, the first hinge ar- 
rangement 82 further includes a longitudinal hole 
92 that extends along a substantial portion of a 
length of one side of the bottom 62. Additionally, 

45 the first hinge arrangement 82 includes a pin 94 
that extends through the longitudinally extending 
hole 92 in the side of the bottom and through the 
openings 88 in the knuckles 86 that extend from 
the second end 72 of the first side wall 64. The 

so longitudinally extending hole 92 is open to the 
exterior of the crate at one side face of the crate, 
as seen in FIG. 11, so that the pin 94 can be 
properly inserted through the longitudinally extend- 
ing hole 92 and through the holes 88 in the knuck- 

55 les 86 after the knuckles 86 have been positioned 
in openings 90. However, the longitudinally extend- 
ing hole 92 does not extend completely through 
the side of the bottom 62. Rather, the longitudinally 
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extending hole 92 extends only so far as to permit 
the pin 94 to be inserted through the aligned open- 
ings 88, 92 and abut against the wall 96. In that 
way, the pin 94 is completely housed within the 
side of the crate. 

As seen in more detail in FIGS. 12 and 13, the 
holes 88 the extend through the knuckles 86 open 
to the inner side of the first side wall 64 by way of 
the slotted opening 96. Similarly, the longitudinally 
extending hole 88 opens to the outer side of the 
first side wall 64 through two slotted openings 98. 

As seen in FIG. 14, the first side wall 64 is 
inserted into the bottom 62 by first aligning each 
one of the knuckles 86 with one of the openings 90 
in the side of the bottom 62. The first side wall 64 
is then lowered toward the bottom 62 so that the 
knuckles 86 are positioned in the openings 90 and 
so that the longitudinally extending openings 88 in 
the knuckles 86 are in alignment with the longitudi- 
nally extending opening 92 in the side of the bot- 
tom 62. The pin 94, as seen in FIG. 11, is then 
inserted through the aligned openings 88 and 92. It 
should be understood from the foregoing that the 
second side wall 66 is substantially identical to the 
first side wall 64 and thus, detailed drawings of the 
second side wall and the knuckles that extend 
therefrom are not included. However, in FIG. 15, a 
second side wall 66 is shown after it has been 
inserted into the bottom 62. Knuckles 87 extending 
from the second end 76 of the second side wall 66 
are positioned in openings 91 in a side of the 
bottom 62 that is positioned opposite to the side to 
which the first side wall 64 is hingedly connected. 
Holes 89 that extend longitudinally through the 
knuckles 87 are aligned with a longitudinally ex- 
tending hole 93 that extends through the opposite 
side of the bottom 62. As in the case of the first 
side wall 64, a pin 95 is positioned so that it 
passes through the aligned holes 89 in the knuck- 
les 87 and the longitudinally extending hole 93 in 
the opposite side of the bottom 62. 

The above-described construction of the bot- 
tom 62 and the first and second side walls 64, 66 
and the manner in which the first and second side 
walls 64, 66 are connected to the .bottom 62 is 
advantageous because it permits the first and sec- 
ond side walls 64, 66 to be folded inwardly in order 
to produce a compact folded crate when the crate 
is not in use. As shown in full line configuration in 
FIG. 7, the first side wall 64 and the second side 
wall 66 can be positioned in a substantially vertical 
position for receiving packages. After the packages 
have been removed, the first side wall 64 can be 
folded inwardly as shown in phantom in FIG. 7 in 
the direction of arrow A. Similarly, after first side 
wall 64 has been folded inwardly, the second side 
wall 66 can be folded inwardly in the direction of 
arrow B as shown in phantom in FIG. 7. The 



resulting folded configuration of the crate is de- 
picted in FIG. 8. 

The first and second hinge arrangements, 82, 
84 are positioned such that in the folded configura- 

5 tion, the first and second side walls 64, 66 can lie • 
substantially horizontal and can be positioned sub- 
stantially parallel to each other and to the support 
surface 63 as illustrated in FIG. 8. The first and 
second side walls, 64, 66 are capable of being 

10 positioned in that matter when folded because the 
hinge axis about which the first side wall 64 pivots 
or folds is at an elevationally different position than 
the hinge axis about which the second side wall 66 
pivots or folds. Stated differently, the hinge axis of 

75 the first hinge arrangement 82 lies in a plane 
parallel to the planar support surface 63 that is 
spaced from the plane parallel to the planar sup- 
port surface 63 in which the hinge axis of the 
second hinge arrangement 84 lies. Generally 

20 speaking, the vertical distance between the hinge 
axes about which the first and second side walls 
64, 66 pivot or fold as measured in a direction 
perpendicular to the planar support surface 63 is 
approximately equal to the thickness of the first 

25 side wall 64. 

The construction of the first and second side 
walls 64, 66, the first and second hinge arrange- 
ments 82, 84 and the bottom 62 is such that the 
first and second side walls 64, 66 are- inhibited 

30 from being folded outwardly beyond a substantially 
vertical position relative to the horizontally posi- 
tioned bottom 62. The particular construction that 
permits such an inhibition of movement can be 
seen more clearly from FIGS. 14 and 15. Turning 

35 first to FIG. 14, each of the side walls 64, 66 has 
an end face from which the knuckles extend. In the 
case of the first side wall 64 shown in FIG. 14, the 
knuckle 86 is shown as extending from an end face 
102. The bottom 62 has an upstanding wall 104 

40 that extends upwardly beyond the planar support 
surface 63. The upstanding wall 104 also has an 
upper surface 106. When the first side wall 64 is 
inserted into the bottom 62 so that the knuckles 86 
are positioned in the openings 90, the end face 102. 

45 of the first side wall 64 contacts and rests against 
the upper surface 106 of the upstanding wall 104. 
Similarly, as seen in FIG. 15 which shows the 
second side wall 66 hingedly connected to the 
bottom 62, the upper surface 1 08 of the upstanding 

so wall 110 and the end face 112 of the second side 
wall 66 abut against one another. Because the end 
faces 102, 112 of the first and second side walls 
64, 66 rest against the upper surfaces 106, 108 of 
the upstanding" wails 104, 110, the first and second 

55 side walls 64, 66 cannot fold outwardly away from 
each other. 

It is to be understood from the above descrip- 
tion that construction of the crate does permit the 
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first and second side walls 64, 66 to fold slightly 
outwardly beyond the vertical position. That slight 
outward movement permits a loading assembly to 
be inserted between the first and second side walls 
64, 66 in order to urge the first and second side 
walls 64, 66 outwardly beyond the vertical position 
prior to placing the packages in the crate. The 
ability of the loading assembly to urge the first and 
second side walls 64, 66 outwardly prior to insert- 
ing the packages into the crate permits the pack- 
ages to be more easily inserted into the crate. 
Accordingly, it is desirable that the crate be con- 
structed such that the first and second side walls 
64, 66 are able to move slightly outwardly beyond 
the vertically upright position before the end faces 
102, 112 of the first and second side wails 64, 66 
come in contact with and rest against the upper 
surfaces 104, 108 of the upstanding walls 104, 110. 

Another function associated with the construc- 
tion of the side walls 64, 66 and the bottom 62 as 
described above is that such construction helps 
support the load that develops when the crates are 
filled with packages and are then stacked on top of 
one another. Referring first to FIG. 16, two crates 
60 are shown in a stacked configuration. It is read- 
ily apparent that when packages 200 are placed in 
the crates 60, the weight of the crates 60 is signifi- 
cantly increased. Depending upon the contents of 
the crates, the increase in weight can be quite 
significant. When the crates 60 are stacked on top 
of one another, the load (i.e., the weight of the 
crates and the packages) is transmitted through the 
first and second side walls 64, 66. As shown in 
FIG. 11, the contact that occurs between the end 
faces 102, 112 of the first and second side wails 
64, 66 and the upper surfaces 106, 108 of the 
upstanding walls 104, 110 (FIGS. 15 and 16) helps 
distribute the load which is transmitted through the 
first and second side walls 64, 66. Further, the 
upper surfaces 106, 108 of the upstanding side 
walls 104, 110 serve to support a portion of the 
load produced by stacking package filled crates. 

The load (i.e., the weight of the crates and the 
packages) that is transmitted through the first and 
second side walls 64, 66 is also distributed to other 
areas of the bottom 62 as a result of the manner in 
which the pins 94, 95 are arranged with respect to 
the bottom 62. Turning to FIG. 11. it can be seen 
that, in the case of the first side wall 64, once the 
first side wall 64 is positioned on the bottom 62 so 
that the knuckles 86 extend through the openings 
90 to the side of the bottom and the pin 94 is 
properly inserted through the aligned longitudinally 
extending hole 92 and the holes 88 in the knuckles 
86, the pin 94 will rest on surfaces 114. Further, 
the knuckles 86 will rest on and be supported by 
the pin 84. Consequently, the load that is transmit- 
ted through the first and second side walls 64, 66 



will be distributed to the sides of the bottom 
through the surfaces 114 upon which the pins 84 
rest. It is of course understood that the second side 
wall 66 and pin 95 arrangement are configured in 

5 substantially the same manner as that noted above 
and thus, that arrangement also serves to transmit 
and distribute the load produced by stacked crates 
that contain packages. 

Another advantage associated with the folding 

w crate according to the second embodiment of the 
present invention is that an arrangement is pro- 
vided on the folding crate to facilitate stacking of 
the crates and orientation of the crates with respect 
to one another when the crates are in the folded 

15 configuration. That arrangement includes, as seen 
in FIG. 8 ? a plurality of projections 100 that extend 
upwardly from the sides of the bottom 62. As can 
be more clearly seen in FIG. 4, at least two and 
preferably four projections are provided, each of 

20 which extends upwardly from one of the corners of 
the bottom 62. The projections 100 are configured 
such that when the first and second side walls 64, 
66 are folded inwardly and positioned substantially 
horizontally as illustrated in FIG.8, the projections 

25 100 extend upwardly a sufficient distance above 
the outer surface of the first side wall 64. 

The bottom 62 of the crate also includes hollow 
portions 116 at the underside of the corners of the 
crate. The projections 100 and the hollow under- 

30 side portions 116 of the crate permit the crates to 
be easily stacked on top of one another and ori- 
ented with respect to one another when the first 
and second side walls 64, 66 are folded inwardly. 
In particular, it is to be noted that the projections 

35 100 are set inwardly from the outer side face of the 
bottom 62 so that the projections 1 00 on one crate 
can fit into the hollow underside portions 116 of a 
crate positioned thereabove. The presence of the 
projections 100 permits the crates to be accurately 

40 aligned with respect to one another during stacking 
so as to produce a stack of crates that is stable. 

Although the projections 100 are preferably lo- 
cated at the corners of the bottom 62, it can be 
readily seen that accurate alignment of the stacked 

45 crates can also be achieved if the projections 100 
are positioned at places other than the corners of 
the bottom 62. 

Depending upon the design tolerances of the 
crates as well as other factors, the crates may not 

so be readily separable from one another when they 
are in the stacked condition illustrated in FIG. 8. In 
order to address that situation, the bottom 62 of the 
crate is provided with a hole 150 as seen in FIG. 9. 
In addition to the hole shown in FIG. 9, another 

55 substantially identical hole (not shown) is provided 
on the opposite side of the bottom 62. The holes 
150 are located in the outer faces of the sides of 
the bottom 62 and each of the holes 150 opens to 

8 a .£» 
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the underside surface of the bottom 62. 

Each of the holes 150 is adapted to receive a 
pin that is preferably positioned in the holes 150 
after the crates have been stacked. The pin permits 
the crates to be more easily separated by allowing . 
a downward force to be directed against the bottom 
most crate while the remaining crates in the stack 
are lifted upward. That is, a machine can be em- 
ployed to grab the pins located between the bot- 
tom two crates in order to apply a downward force 
against the bottom most crate while the other 
crates in the stack are being pulled upwardly. 

Referring to FIG. 10, a cut-out portion 118 is 
positioned in an outer side face of the bottom 62. 
Although not shown in the drawings, another cut- 
out portion is located in the outer side face of the 
bottom 62 located opposite to the cut-out 118 
shown in FIG. 10. The cut-out portions 118 are 
located on those sides of the bottom 62 where the 
holes 150 are not located. The cut-out portions 118 
open to the underside of the bottom 62. The cut- 
out portions 118 are configured in such a manner 
as to permit a dragging hook to be positioned 
therein for facilitating movement of a stack of 
crates across a floor. When packages 200 are 
positioned in the crates and the crates are in a 
stacked configuration on a floor, the stack of crates 
is very heavy and can be difficult to move from one 
place to another in a storage facility. Moreover, it is 
not efficient to continually unstack and restack the 
crates in order to move the crates. Accordingly, a 
dragging hook can be positioned in one of the cut- 
out portions 1 1 8 so as to permit the entire stack of 
crates to be dragged across the floor. 

in order to further facilitate the movement of 
stacks of crates across the floor, the underside 
surface 120 of the bottom 62 includes inclined 
portions 122. The inclined portions 122 of the un- 
derside surface 120 extend along opposite sides of 
the bottom 62. Moreover, the inclined portions 122 
of the underside surface 120 are positioned op- 
posite to the cut-out portions 118. Thus, for in- 
stance, cut-out portion 118 would be positioned in 
outer side face surface 124 as seen in FIG. 9 while 
another cut-out portion would be positioned in outer 
side face surface 126 of the bottom 62. The in- 
clined portions 122 facilitate movement of the 
crates when a stack of crates is dragged across the 
floor because the lower edges of the bottom 62 of 
the crate are raised off the surface of the floor. As 
a result, the bottom crate in a stack of crates can 
move across the floor surface much more readily 
and with less chance of becoming impeded in its 
movement 

The outer face of the first side wall, as illus- 
trated in FIG. 10, includes at least one and prefer- 
ably at least two grooves 128 that extend across 
the entire width thereof. Likewise, the second side 



wall 66 includes at least one and preferably at least 
two grooves 130 in the outer face thereof that 
extend across substantially the entire width of, the 
second side wall 66. Each of the grooves 128 in 

s the first side wall 64 are horizontally aligned with 
one of the grooves 130 in the second side wall 66. 
Straps 132 are positioned in the aligned grooves 
128, 130 in the first and second side walls 64, 66. 
The straps 132 encircle the crate 60 when pack- 

10 ages 200 are positioned in the crate 60 so that the 
packages 200 are securely held in place in the 
crate 60 and are prevented from falling out of the 
crate 60. 

The second embodiment of the folding crate 
75 60 according to the present invention is configured 
such that when packages 200 are positioned in the 
crate 60, the crates can be stacked on top of one 
another. As seen in FIG. 16, underside portions 134 
of the bottom 62 that are positioned below the 
20 hinge connections are hollow. The hollow under- 
side portions 134 extend along the portion of the 
sides of the bottom 62 to which the first and 
second side walls 64, 66 are hingediy connected. 
The hollow underside portions 134 are adapted to 
25 receive the upper ends of the first and second side 
walls 64, 66. As can be seen from FIG. 16, when 
one crate 60 is stacked on top of another crate, the 
first and second side walls 64, 66 must be bent 
slightly inwardly in the direction of arrows C so that 
30 the upper ends of the first and second side walls 
64, 66 can be seated in the hollow underside 
portions 134. As an alternative, the upper ends of 
the first and second side walls 64, 66 could be 
narrowed in thickness so that the upper ends 64, 
35 66 of the first and second side wails 64, 66 can be 
seated in the hollow underside portions without 
bending the side walls 64, 66 inwardly. The upper 
ends of the first and second side walls 64, 66 are 
preferably beveled so that the side walls 64, 66 can 
40 be more easily inserted into the hollow underside 
portions 134. 

In order to permit the crates 60 to be stacked 
on top of one another in a level and stable manner, 
it is necessary that the upper ends of the first and 
45 second side walls, 64, 66 (i.e., the ends farthest 
from the bottom 22) be at the same height. In order 
to achieve that objective, the length of the first side 
wall 64 is shorter than the length of the second 
side wall 66. That difference in length between the 
so first and second side walls 64, 66 takes into ac- 
count the fact that the hinge axis about which the 
first side wall 64 pivots is positioned at a vertically 
higher position than the hinge axis about which the 
second side wall 66 pivots. Thus, the difference in 
55 length between the first and second side walls 64, 
66 is substantially equal to the vertical distance 
between the hinge axis about which the first side 
wall 64 pivots and the hinge axis about which the 



9 



second side wall 66 pivots. 

A third embodiment of the folding crate accord- 
ing to the present invention will now be described 
with reference to FIGS. 17-23 wherein a folding 
crate 360 invention includes a bottom member 362, 
a first side wall 364 and a second side wall 366. 
The bottom member 362 is formed to have a 
plurality of openings 368 that extend therethrough 
in order to make the bottom member 362 lighter in 
weight and less expensive to manufacture as a 
result of reduced material. The bottom member 
362 has a planar support surface 363 upon which a 
plurality of packages are to be placed. As shown in 
FIG. 19, the bottom member 362 of the third em- 
bodiment also includes at least four reinforcement 
ribs 302 extending between the first and second 
side walls 364,366 to provide added strength to the 
bottom member 362. Partial ribs 333 extending 
only a portion of the distance between the side 
walls may also be included to provide strength to 
the bottom member 362. 

Referring to FIGS. 17 and 18, the first side wall 
364 has a first end 370 and a second end 372. 
Along the edge of the first end 370 of the first side 
wall 364, are disposed at least four finger protru- 
sions 303. Similarly, the second side wall 366 has 
a first end 374 and a second end 376 and posi- 
tioned along the edge of the second end 376 are 
finger protrusions 304. The finger protrusions 
303,304 of each side wall 364,366 aid the stacking 
capability of the crate of the third embodiment. 

Referring to FIG. 17, each of the first and 
second side walls 364, 366, has a ribbed outer 
surface and a planar inner surface. However, the 
side walls 364,366 of the third embodiment have 
more ribs than the side walls 64,66 of the second 
embodiment in order to ensure sufficient strength 
and stability to each of the side walls. The planar 
inner surface of each of the side walls, as seen in 
FIG. 18, permits packages 200 that are positioned 
inside the crate 360 to be positioned flush against 
the inner surface of the first and second side walls 
364,366. 

The first side wall 364 has a handle opening 
378 that extends completely therethrough and is 
located near the first end 370 of the side wall 364. 
The second side wall 366 similarly has a handle 
opening (not shown) that extends completely there- 
through and that is located near the first end 374 of 
the side wall 366. The handle openings on each of 
the sidewalls are positioned at substantially the 
same distance from the respective first ends 
370,374 so that the handle openings are in sub- 
stantial horizontal alignment. The handle openings 
are useful for lifting the crate when the side walls 
364,366 are positioned vertically upright. 

The first side wall 364 is connected to the 
bottom 362 at a first hinge arrangement 382, while 



the second side wall 366 is connected to the bot- 
tom 362 at a second hinge arrangement 384. The 
first and second hinge arrangements -382,384 gre 
substantially the same as the first and second 

5 hinge arrangements 82,84 of the second embodi- 
ment of the present invention, respectively. Hence, 
in substantially the same manner as in the second 
embodiment, the first and second side walls 
364,366 of the third embodiment may be folded 

w inwardly in order to produce a compact, folded 
crate when the crate is not in use as shown in FIG. 
21. 

The first and second hinge arrangements 
382,384 are positioned such that, in the folded 

T5 configuration, the first and second side walls 
364,366 are positioned substantially horizontal and 
can be positioned substantially parallel to each 
other and to the support surface 363 as illustrated 
in FIGS. 21 and 23. The first and second side walls 

20 364, 366 are capable of being positioned in such a 
manner because the hinge axis about which the 
first side wall 364 pivots is at an elevationaliy 
different position than the hinge axis about which 
the second side wall 366 pivots. That is, the hinge 

25 axis of the first hinge arrangement 382 lies in a 
plane parallel to the planar support surface 363 and 
is spaced apart from the plane parallel to the 
planar support surface 363 in which the hinge axis 
of the second hinge arrangement 384 lies. Prefer- 

30 ably, the vertical distance between the hinge axes 
about which the first and second side walls 364, 
365 pivot is approximately equal to the thickness of 
the first side wall 364 as measured in a direction 
perpendicular to the planar support surface 363. 

35 The construction of the first and second side 

walls 364, 366 and the bottom 362 is such that th 
first and second side walls 364,366 are inhibited 
from being folded outwardly beyond the substan- 
tially vertical position relative to the horizontal posi- 

40 tioned bottom 362 as depicted in FIG. 22. In par- 
ticular, each of the side walls 364,366 includes a 
gusset 310, 312, positioned at a lower end of each 
side wall 364,366, respectively, that restricts addi- 
tional pivoting movement of each side wall 

45 364,366. 

The gusset 31 0 of the second side wall 366 as 
shown in FIG. 20 is comprised of a series of ribs 
341 extending upward from a planar land 342 and 
intersecting with the outside surface of the second 

50 side wall 366. Since ribs 341 extend upward and 
into the outside surface of the second side wall 
364, the gusset 312 takes on a substantially trian- 
gular shape as viewed from the side as in FIGS. 18 
and 21-23. The planar land 342 is disposed along 

55 the entire edge of the second side wall 366 at the 
second end 372 and extends perpendicularly there- 
from. The planar land 342 of the gusset 310 in- 
cludes a planar abutment surface 11 such that 
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when the second side wall 366 has been pivoted to 
a vertical position, the abutment surface 311 of the 
gusset 310 abuts against a mating planar surface 
314 of the bottom 362 as shown in FIG. 22. When 
the two planar surfaces 311,314 abut against one 
another, the second side wall 366 is thus inhibited 
from further pivoting movement and is thus main- 
tained in a vertical substantially position. 

The gusset 312 of the first side wall 366 is 
substantially identical to the gusset 310 of the 
second side wall 366. That is, the gusset 310 is 
comprised of a series of ribs 345 extending upward 
from a planar land 346 and intersecting with the 
outer surface of the first side wall 364. Since the 
ribs 345 extend upward and into the outside sur- 
face of the first wall 364 the gusset 31 0 takes on a 
triangular shape as viewed from the side as shown 
in FIGS. 18 and 21-23. The planar land 346 is 
disposed along the entire edge of the first side wail 
364 and extends perpendicularly therefrom. The 
planar land 346 includes a planar abutment surface 
313 such that when the second side wall has been 
pivoted to a vertical position, the abutment surface 
313 is abutted with a mating planar surface 316 of 
the bottom 362 to thus prevent further pivoting' 
movement of the second side wall 366. In this 
manner, both the first and second side walls 
364,366 are inhibited from being folded outwardly 
beyond a substantially vertical position relative to 
the bottom 362. 

As with the side walls 64,66 and bottom 62 of 
the second embodiment of the present invention, 
the side walls 364,366 and the bottom 362 of the 
third embodiment are configured to support the 
load that develops when each crate is filled with 
packages and then the crates are stacked on top of 
one another. However, the third embodiment of the 
present invention is configured to further facilitate 
proper weight distribution and to further ensure 
proper crate strength. Referring to FIG. 20, beneath 
the second hinge arrangement 324, the bottom 362 
is configured to have a plurality of vertical ribs 347 
disposed along the side of the bottom 362 that 
extend from the second hinge arrangement 384 to 
a bottom surface of the bottom 362. The ribs form 
at least four slots 320 that are configured to receive 
a corresponding finger protrusion 304 of one of the 
side walls when crates are loaded and stacked 
upon each other. More specifically, when a plurality 
of loaded crates are stacked on top of one another, 
the finger protrusions 303 of each side wall 
364,366 in an underlying crate are received in a 
corresponding slot 320 of the bottom 362 when the 
crates are stacked upon one another. The ribs 347 
then come into contact with the top edges of the 
side walls 364,366 in the area between each finger 
protrusion 303 and are thus supported thereby. In 
this manner, adequate weight distribution and crate 



support is provided. 

The third embodiment of the present invention 
includes a plurality of projections 100 that } are 
received in corresponding hollow receptacles 340 
5 of the above stacked crate in order to facilitate the 
stacking of the crates when the crates are oriented 
in a folded configuration. However, in the third 
embodiment, as shown in FIG. 23, at least one of 
the hollow receptacles 340 located on the under- 
70 side of the bottom 362 at the corners of the crate 
includes a post 341 extending substantially the 
height of the receptacle 340. Furthermore, in the 
third embodiment, at least one of the corners on 
the top side of the bottom 362 does not -have a 
15 protrusion 100. Consequently, during stacking of 
folded crates of the third embodiment, as shown in 
FIG. 23, the hollow receptacle 340 of the above 
stacked crate not having a protrusion 100 must be 
situated beneath the hollow receptacle 340 of the 
20 above stacked crate having the post 341. If an 
operator attempts to stack the crate such that a 
corner having a protrusion 100 is positioned be- 
neath the hollow receptacle 340 of the above 
stacked crate having the post 341, the protrusion 
25 100 will be prevented from being received by the 
hollow receptacle 340 due to the post 141 and the 
operator will be forced to re-orient the crate for 
correct stacking. In this manner, the alignment of 
each crate within a stack is maintained. 
30 In further similarity to previously described em- 

bodiments, the third embodiment includes a cut-out 
portion 118 for which a dragging hook can be 
positioned so as to permit an entire stack of crates 
to be dragged across the floor. Further, the third 
35 embodiment includes inclined portions 122 on the 
underside surface of the bottom 362 to facilitate the 
moving of the stack of crates across the floor 
surface. The outer faces of the side walls in the 
third embodiment also include at least two grooves 
40 128 that extend across the entire width thereof for 
receiving straps 132 which secure the packages 
200 within the crate. 

In addition, the length of the first side wall 364 
is shorter than the length of the second side wall 
45 366 so as to permit the crates to be stacked on top 
of one another in a level and stable manner. How- 
ever, it is understood that the hinge axes of both 
the first and second hinge arrangements 382,384 
could be positioned at the same height thus en- 
50 abling the length of the first and second side walls 
364,366 to be equal. However, to yet preserve the 
stacking capability of the crates in the folded con- 
figuration, the axes of the first and second hinge 
arrangements must be positioned at a suitable 
55 height above the planar surface 363 of the bottom 
362 to allow sufficient room for folding the two 
equal height side walls. That is, the height of the 
axes of a first and second hinge arrangements 
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382,384 must provide sufficient depth relative to 
the planar surface 363 so that the first and second 
side walls 364, 366 may be folded inwardly such 
that the protrusions 100 extend above the first and 
second side walls in the folded condition. 

The crates 20, 60, 360 according to the first, 
second and third embodiments of the. present in- 
vention are adapted to receive any type of pack- 
ages. However, the second "and third embodiments 
are especially well suited to receive gable-top type 
packages 200. As seen in FIGS. 16 and 18, the 
crate 60 and the crate 360 are preferably con- 
structed such that the uppermost strap 132 is posi- 
tioned below the top of the gable-top type pack- 
ages 200. Moreover, the handle openings in the 
first and second side walls, respectively are posi- 
tioned at or above the level of the gable-top type 
portion of the packages 200 so that an individual 
can place his hands through the handle openings 
without interference from the packages 200. 

The folding crates according to the first, sec- 
ond and third embodiments of the present inven- 
tion are preferably manufactured from poly- 
propylene, although other types of material such as 
polyphenylene-oxide and polycarbonate could be 
employed. 

The principles, preferred embodiments and 
modes of operation of the present invention have 
been described in the foregoing specification. How- 
ever, the invention which is intended to be pro- 
tected is not to be construed as limited to the 
particular embodiments disclosed. Further, the em- 
bodiments described herein are to be regarded as 
illustrative rather than restrictive. Variations, 
changes and equivalents may be made by others 
without departing from the spirit of the present 
invention. Accordingly, it is expressly intended that 
all such variations, changes and equivalents which 
fall within the spirit and scope of the present inven- 
tion as defined in the claims, be embraced thereby. 



Claims 

1. A folding crate for holding packages com- 
prising: 

a bottom having a substantially planar support sur- 
face for supporting packages; 
a first side wall; 

first hinge means on said bottom for swinging said 
first side wall relative to said bottom about a first 
hinge axis between a folded position and an unfol- 
ded position; 
a second side wall; _ 

a second hinge means on said bottom for swinging 
said second side wall relative to said bottom about 
a second hinge axis between a folded and an 
unfolded position, said second hinge axis being 



substantially parallel to said first hinge axis and 
said hinge axes being located on opposite side 
walls extending substantially perpendicular to said 
planar support when in said unfolded position; and 
5 strap means extending around said first and sec- 
ond side walls for securing articales on said planar 
support between said side walls when said side 
walls are in said unfolded position. 

2. The folding crate according to claim 1, 
io wherein said side walls and said bottom include 

stop means for restricting swinging of said side 
walls beyond a position substantially perpendicular 
to said support surface. 

3. The folding crate according to claim 1, 
75 wherein said side walls are substantially rectangu- 
lar and have an edge spaced from said hinge 
means, said bottom having recesses for receiving 
said side wall edges to allow stacking of said 
crates when said side walls are unfolded. 

20 4. The folding crate according to claim 1, fur- 
ther including means for locking the first side wall 
in the folded position and means for locking the 
second side wall in teh folded position. 

5. The folding crate according to claim 4, 
25 wherein said means for locking the first side wall in 

the folded position includes an aperture positioned 
in a side of the bottom and a projection extending, 
from an inner face of the first side wall, said 
aperture in the side of the bottom and the projec- 

30 tion extending from the inner face of the first side 
wall being positioned such that when the first side 
wall is folded toward the bottom, the projection 
extending from the inner face of the first side wall 
can be positioned in the aperture in the side of the 

35 bottom. 

6. The folding crate according to claim 4, 
wherein said means for locking the second side 
wall in the folded position includes an aperture 
positioned in the first side wall and a projection 

40 extending from an inner face of the second side 
wall, said projection extending from the inner face 
of the second side wall and the aperture in the first 
side wall being positioned such that when the first 
and second side walls are folded down toward the 

45 bottom with the first side wall being positioned 
below the second side wall, the projection extend- 
ing from the inner face of the second side wall can 
be positioned in the aperture in the first side wall. 

7. The folding crate according to claim 1, 
50 wherein said first hinge means includes a plurality 

of spaced openings in one side of the bottom, a 
plurality of hollow knuckles extending from one end 
of the first side wall, each of which are positioned 
in one of said openings in said one side of the 
55 bottom, a longitudinal hole extending through said 
one side of the bottom and a pin extending longitu- 
dinally through said longitudinal hole in the one 
side of the bottom and through the hollow knuckles 
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extending from the first side wall, said second 
hinge means including a plurality of spaced open- 
ings in an opposite side of the bottom, a plurality of 
hollow knuckles extending from one end of the 
second side wall, each of which are positioned in 
one of said openings in the opposite side of the 
bottom, a longitudinal hole extending through said 
opposite side of the bottom and a pin extending 
through said longitudinal hole in the opposite side 
of the bottom and through the hollow knuckles 
extending from the second side wall. 

8. The folding crate according to claim 1, fur- 
ther including means for aligning the crate with 
another crate during stacking when the first and 
second side walls are folded inwardly toward the 
bottom. 

9. The folding crate according to claim 8, 
wherein said means for aligning the crate with 
another crate during stacking includes a plurality of 
projections extending upwardly from sides of the 
bottom. 

10. The folding crate according to claim 9, 
wherein said bottom includes hollow portions at the 
underside of the corners of the crate into which 
projections extending from corners of a bottom of 
an underlying crate can be fitted during stacking 
when the side walls are folded inwardly. 

11. The folding crate according to claim 1, 
wherein said first side wall has a handle opening 
that extends therethrough near an end of the first 
side wall that is positioned away from said bottom, 
and said second side wall has a handle opening 
that extends therethrough near an end of the sec- 
ond side wall that is positioned away from said 
bottom, said handle openings serving to facilitate 
lifting of the crate when the first and second side 
walls are positioned in an upright position. 

12. The folding crate according to claim 1, 
wherein at least one outer side face of the bottom 
has a cut-out portion that opens to an underside of 
the bottom into which a dragging hook can be 
positioned for facilitating movement of a stack of 
crates across a floor. 

13. The folding crate according to claim 12, 
wherein a portion of the underside surface of the 
bottom located opposite to the cut-out portion is 
inclined to further facilitate movement of a stack of 
crates across a floor. 

14. The folding crate according to claim further 
including means for inhibiting the first and second 
side walls from folding outwardly beyond a sub- 
stantially vertical position. 

15. The folding crate according to claim 14, 
wherein said means for inhibiting the first and sec- 
ond side walls from folding outwardly beyond a 
substantially vertical position includes an end sur- 
face of the first side wall contacting an upper 
surface of an upstanding side of the bottom, and 



an end surface of the second side wall contacting 
an upper surface of an oppositely positioned up- 
standing side of the bottom. • } 

16. The folding crate according to claim 14, 
5 wherein at least one groove is positioned in an 

outer surface of said first and second side walls, 
the at least one groove in the first side wall being 
aligned with the at least one groove in the second 
side wall for permitting said strap means to encir- 
70 cle the side walls and be positioned in the groove 
in each side wall. 

17. A folding crate for holding packages com- 
prising: a bottom; 

a first side wall; 
75 first hinge means for hingedly connecting said first 
side wall to said bottom; 
a second side wall; 

second hinge means for hingedly connecting said 
second side wall to said bottom; 
20 means forming a portion of said first side wall and 
said bottom for inhibiting said first side wall from 
folding outwardly beyond a substantially vertical 
position; and 

means forming a portion of said second side wall 
25 and said bottom for inhibiting said second side wall 
from folding outwardly beyond a substantially verti- 
cal position. 

means for stacking a crate upon another crate 
when said first and second side walls are unfolded, 

30 said means for stacking including first and second 
groove means for receiving a top edge of a first 
and second side wall of an underlying crate, re- 
spectively, said first and second groove means 
being disposed beneath said first and second 

35 hinge means, respectively, on an underside of said 
bottom. 

18. The folding crate according to claim 17, 
wherein said first and second groove means are 
each comprised of a hollow underside portion for 

40 transmitting a load of said crate to said top edge of 
each of said first and second side walls of said 
underlying crate. 

19. The folding crate according to claim 18, 
wherein each of said first and second side walls 

45 includes an end face that mates with an upper 
surface of an upstanding wall of said bottom so as 
to support a portion of a load of an above stacked 
crate as transmitted from said hollow underside 
portion to said top edge of each of said first and 

so second side walls. 

20. The folding crate according to claim 17, 
wherein said m ans for inhibiting the first side wall 
from folding outwardly b yond a substantially verti- 
cal position includes an end surface of the first side 

55 wall contacting an upper surface of an upstanding 
side of the bottom, and said means for inhibiting 
the second side wall from folding outwardly beyond 
a substantially vertical position includes an end 
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dinally through said longitudinal hole in the one 
side of the bottom and through the hollow knuckles 
extending from the first side wall, said second 
hinge means including a plurality of spaced open- 
ings in an opposite side of the bottom, a plurality of 
hollow knuckles extending from one end of the 
second side wall, each of which are positioned in 
one of said openings in the opposite side of the 
bottom, a longitudinal hole extending through said 
opposite side of the bottom and a pin extending 
through said longitudinal hole in the opposite side 
of the bottom and through the hollow knuckles 
extending from the end of the second side wall. 

22. The folding crate according to claim 17, 
further including means for aligning the crate with 
another crate during stacking when the first and 
second side walls are folded inwardly toward the 
bottom. 

23. The folding crate according to claim 22, 
wherein said means for aligning the crate with 
another crate during stacking includes a plurality of 
projections extending upwardly from sides of the 
bottom. 

24. The folding crate according to claim 17, 
wherein at least one outer side face of the bottom 
has a cut-out portion that opens to an underside of 
the bottom into which a dragging hook can be 
positioned for facilitating movement of a stack of 
crates across a floor. 

25. The folding crate according to claim 24, 
wherein a portion of the underside surface of the 
bottom located opposite to the cut-out portion is 
inclined to further facilitate movement of a stack of 
crates across a floor. 

26. A folding crate for holding packages com- 
prising: 

a bottom; 
a first side wall; 

first hinge means for hingedly connecting said first 
side wall to said bottom; 
a second side wall; 

second hinge means for hingedly connecting said 
second side wall to said bottom; 
means forming a portion of said first side wall and 
said bottom for inhibiting said first side wall from 
folding outwardly beyond a substantially vertical 
position; and 

means forming a portion of said second side wall 



and second hinge means on an underside of said 
bottom, respectively. 

27. A folding crate according to claim 26, 
wherein said first and second groups of slots are 

75 formed from a plurality of ribs extending from said 
first and second hinge means to a bottom surface 
of said bottom, respectively. 

28. A folding crate according to claim 27, 
wherein said ribs extend a length sufficient to en- 

20 gage a top surface of a corresponding side wall so 
as to transmit a load of said crate to said side wall, 
said top surface being positioned between said 
fingers. 

29. A folding crate according to claim 26, 
25 wherein said means for inhibiting the first side wall 

from folding outwardly beyond a substantially verti- 
cal position includes a first gusset comprising a 
plurality of ribs that extend from a first planar land 
and intersect an outside* surface of said first side 

30 wall, said first planar land oriented perpindicularly 
from said first side wall, said means for inhibiting 
the first side wall further including a first planar 
surface disposed on said bottom for mating with 
said first planar land when said first side wall is 

35 oriented substantially vertically, and said means for 
inhibiting the second side wall from folding out- 
wardly beyond a substantially vertical position in- 
cludes a second gusset comprising a plurality of 
ribs that extenjj from a second planar land and 

40 intersect an outside surface of said second side 
wall, said second planar land oriented perpin- 
dicularly from said second side wall, said means 
for inhibiting the second side wall further including 
a second planar surface disposed on said bottom 

45 for mating with said second planar land when said 
second side wall is oriented substantially vertically. 

30. A folding crate according to claim 26, fur- 
ther including means for aligning the create with 
another crate during stacking when the first and 

50 second side walls are folded inwardly toward the 
bottom. 

31. A folding crate according to claim 30, 
wherein said means for aligning the crate with 
another crate includes a three projections extend- 

55 ing upwardly from sides of the bottom at three 
corners of said bottom. 

32. A folding crate according to claim 31, 
wherein a hollow receptacle for receiving a projec- 
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tion from an underlying crate is positioned on the 
underside of said three corners of said bottom and 
wherein a hollow receptacle having a post is posi- 
tioned on the underside of a fourth corner of said 
bottom. 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



15 



5 



cr u tun ut i *\ i 




EP 0 404 041 A1 




OMervv»irv ,cd r\Af\Ar\A ui i ^ 



EP 0 404 041 A1 





1 

1 



* / 

EP 0 404 041 A1 




EP 0 404 041 Al 




J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 90 11 1518 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION Onl. CI. 5) 



D,X 
A 

A 
A 
A 
A 



US-A-3 841 477 (S.O.S. STARK et al.) 
* the whole document * 



US-A-3 493 107 (W. MARKEY) 

* the whole document * 

WO-A-8 503 274 (W. GLOEYER) 

* abstract; figure 13 * 

WO-A-8 901 900 (BRAITRIM LTD.) 

* abstract; figures 1-8 * 

US-A-4 491 231 (B. HEGGELAND et al.) 

* the whole document * 



1 

17,26 
1 



B 65 D 
B 65 D 



71/02 
6/18 



1,17,26 
1,17,26 



TECHNICAL FIELDS 
SEARCHED (Int. Cl.S) 



B 65 D 



The present search report has been drawn up for all claims 



Place of icack 

BERLIN 



Dale ot completion of the 

26-09-1990 



SMITH C A 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory °r principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted in the application 
L : document dted for other reasons 

& : member of the same patent family, corresponding 
document 



THflS PAGE BLANK (uspto) 



